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The Requirement to pass
Information

« Military Forces have always required a means to
communicate information on operations.

* Through the ages mechanisms to relay
Information or orders that were clear and concise
were developed. In essence they needed to be
understood so that the recipient could take the
appropriate action.

* These were all Battle Management Languages



Roman Military Signalling on
Hadrian's Wall

« Every mile castle and fort along Hadrian’s Wall was in line of sight
with signal towers. They used two groups of 5 flags were used to

signal with an alphabet on a crib sheet for interpretation. For example,
two flags raised on left and one on right might meant the letter ‘A’.

« Beacons were also used in conjunction with amphorae of water.
Each signal station would have an identical amphora containing a
float with graduated marks which indicated certain messages, e.g.
“send for the cavalry.” At the signal of a lighted beacon the stopper
would be removed and water poured out until the appropriate marker
was reached. The Beacon would be waved again and both signal
stations should have the float at the same point in the water and each

read the same message. ROMAN
.. . . . MILITARY
« The principal of codes used by the Romans is used in electronic SIGNALLING

communications today.

« The Roman Army also used Musicians, in this case, the cornicen,
were used to play salutes to senior officers, but their main job was

signalling orders. SN




Smoke Signals

Native Americans sent
signals through the air.
Smoke Signals which
connected people miles
apart ...sharing important
information ... the first
Internet ...Smoke Signals




Naval Signalling

Semaphore method of signalling was an old
favourite of the Navy because it was the fastest
way of sending messages by flags and is even
faster than flashing light. It can be used only in
the daytime and at distances of less than 2
miles. It is even more secure than light
signalling because there is less chance of
interception by an adversary.
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Army Signalling
By the 1870s two methods of Signalling families
were identified, WIRED (Telegraph-lines) and
WIRELESS, (Flag, lamp, heliograph, mechanical
telegraph or semaphore, beacons, cannon or
firework and later "Verey pistols", the horse and
later motorcycle dispatch rider, and often forgotten,
the dispatch cyclist and the human runner or
animal messenger).

The Dutch Six-Disc
Telegraph System
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Military Radio

* The development of radio enabled

Information to be passed over greater
distances by armed forces.

* By itself however it was not secure and a

number of encryption or coding devices
were developed.




Mechanisms for passing information
by British Armed Forces by Radio
™

I 3
{ T _[ j L X ol N BATCO VOUAMILANY CANE w:
11 3 va wAs usr CAND Oy |
| 1 - mb«"o VO LS ST G e TERRWS —‘4
. v pesTmccrios ron b1 S N nsanore o o
> SLIDEX R/T CODE, 1944 ' ADVANCE ATY AL | n W o '. Mﬁ |‘.I»:4
it ‘;,v -:_:r(xv moANo AT N DO TR
3 n» “ ™ OWOR DUT OF oo A
‘ !_: .."2‘:.‘. "oe o GRS ECROTS H
L . 3 oy 1 LT )
! B ARGY ABLA GV S : f;".: 0-7:’. l:‘:l'::-'lkk"vv
™ ATIALS O ONEAY AN AN SO eSO W)
£ . 80un0 1 o o pri e e s CaT Oy
Hoan v A% NEL T AT GNP ‘: :I.;I”n'.l,
wToecram MEONLAT I T URT AR " 8
'.: é‘:’c'u.;”mx :;V :';?‘-' VA @ el I.:l \8r v.u'l-\-.v.
e © VR € AT ON 4 PRy A e
19 - AN Do ) NGUTT Ll
” :f“'.‘hlll e :7 BOUTL 0O ASTY ANTA !: e ::wm
:: Sk AF0F OGN s PR :‘J l?’l"";?l".’:'ll :;
' B FLAND O TECTON P O N BTANT Lk
o ll'l)o"l’l,l.;k";'_:;m | : ':v-f -.«‘nm-nn TS
,7'4, 24 l l iF "JQ AT ITWMATINATON » 'y WY AY XD e
3 ALY
DOWN REOPEN us g 0 o 3
arcrart | amren | e | pvercan [av | B S | M I el o :
e = dam b — e M W " s b
P 25 33 ‘2 5| ‘ M W ATON o \'tnw:?ﬂl‘”ﬂ-‘fd ::I‘i‘;‘”’““
R AL b2 .-'o:ln-.o-aun s [0 - e Py
A.bi - T § A 23 ¥ -
BARRAGE 75 ™ ¢ __x:g_g_?é_ LS I i o ol BT oo o wrmnoreerone
r ) 1 B o - >
15 v 34 4 b l : m;;gw ] ¢ 2:273:-’.7'&7»'.- ] .:-’n: -;::,-1 ‘Covea
CABLE | CANADIAN | CANCEL | CAPTURE | e |t e
ce— s - e em— e ——— LRSS U IS T SR 0 WOV NISIE 4 PO e
S 4 ] -$ Sy
S L I D EX SMTGH cc?:zso'. dgotu'm Cfﬂ?‘iiﬂi'[’ Eepsanare (f: I -— 3 Yok 0 1 oy
< ) \ - Tw b -y
1 = 15 R Y G [ £ 5 ‘ QR
v K
0R DAY DELAY  JODMOLITION | OIVERSION | | , r
o swroy |21 |36 ]
NGACEQENT]  ENGNEERS oy ' | ESSENTEL | esTasLH [UEMITRIM |
B J 117 23 8 46 54
FORWARD | fSRWA0 | FREQUENCY | FRONT  [FLLLERPHONE| - GAP GAS
B ottt WA
<. (g R s | 37 H 0 BA I CO
HARASS | HARBOVR | HELD LEy ¥ HELP  [HIGH GROUND| HOLD (34G)
K 18 29 47 55
. g 5 SHITCH
INFANTRY | RO INTACT | INTENTION OFF JUNCTION  [RRONETRE(S)




The 215t Century Battlespace

www.rheinmetall-defence.com

"Linking sensors, decision makers and weapon
systems so that information can be translated
into synchronised and overwhelming military
effect at optimum tempo"




The problem now faced

« Today we live in a digital age anc
only move information faster and

accuracy over a widely dispersed

need to not
with more
battlefield, but

also control robotic forces and conduct rapid
Course of Action analysis and Mission

Rehearsal.

n the case of the latter two the use of simulation
can greatly enhance mission effectiveness ...
out they are often stand alone applications

uncoupled from the digitized Command and

Control systems that each nation
or are deploying.

IS seeking to



BML Exists Today

* Itis the language found in our Field Manuals,
Joint Staff Publications, NATO and other
publications and it is used on a daily basis by

military personnel.
« Unfortunately it lac

KS structure and

clearly

mantics and

syntax), riddled wit
definitions.

defined rules governing its use (se

N ambiguity anc

overlapping

* As such incapable of transitioning to the full
range of automation that many seek and will not
support the advanced modelling and simulation

with digitized C2.



Easy to solve?

In theory yes ... in practice no.

Why? Because C2, simulations and Robotics are not developed coherently
and quite often use proprietary solutions that either can not be accessed by
another system or require translators to be developed in order to achieve a
degree of interoperabllity.

With regards to many simulations they do not have the capability of directly
interfacing with C4l systems although some such as OneSAF are being
developed with C4l Adaptors. In addition they require significant non-
training audience intervention in order to support digital battle staff training
and they will continue to do so unless and until a standardized capability is
developed for communicating between these systems.

— It was considered that the most difficult aspect of this problem was
communicating mission type orders from the command nodes to the
supportlng simulations or robotics. Generically this was known in the US
as the “Free Text Problem”.

The current refinement and standardization of a BML is the proposed
solution to this problem.

However the requirement is not national but multi-national hence a need for
a Coalition Battle Management Language (C-BML)



Percelved Benefits

Reduce or eliminate the need for Lower Controllers ‘fat
fingering’ control data into simulations.

Enable Command and Intelligent Agents in simulations /
robots.

Reduce time and effort by only having to input units /
graphics once into system since they are stored and are
accessible through a common database.

Facilitates auto-fill of large portions of units Operational
Orders based on data from a higher headquarters’
Operational Orders.

Reduce time / effort to produce Operational Orders.

Increase preciseness and conciseness in
communications.

Improve Service, Joint, Combined, and Coalition
Interoperability.



BML Representation — 5Ws

Division Mission Division Concept of Operations

Division attacks on order in
zone to seize OBJ SLAM.
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Why 5W Representation?

« WHO: which unit is to accomplish the task.
— Normally identified by a Unit_ID.
— When Unit_ID is in doubt, could be identified by location.
— Could be identified by ROLE (Main Effort, Security Force, etc.)

« WHAT: the task to be accomplished.

— Could be either an operation or as in the US by designating an
ARTEP task.

— Selection maybe dependent on how much the higher
commander wants to limit his subordinate. The more specific the
task the less it conforms to “mission type”.

« WHEN: the timing of the task.

— Control type (AT a certain time, NLT a certain time,
EVENT_PLUS T (D+1, H+2, etc.)

— Parameters: (DTG, Event, Time, Unit_ID, etc..)



Why 5W Representation? (2)

WHERE: the location for accomplishing the task.

— Lat/Long, UTM, MGRS, etc.
— Terrain_Feature_ID, Graphic_Control_Measure 1D

WHY: the reason for accomplishing the task.
— Purpose term. (Attrit, Defeat, Destroy, Contain, Clear, etc..)

— Parameters: (dependent on the term but required for
clarification: Destroy what? Enemy Force, Terrain Feature)

HOW: In mission type orders, how to do a task is left up to
the subordinate. The “general” ‘How’ for the order itself is
found in the context of the Commander’s Intent and the

Concept of Operations.



The End State — A Personal View

 |If we are to increase our operational effectiveness,
then we must be able to communicate C2
Information via the same C2 devices in all
environments:
— Both in training (Live, Constructive, Virtual) and on operations
(soldier to soldier, soldier to robotics).

— With the C2 devices stimulating and being stimulated by
simulations where appropriate for training, wargaming and
mission rehearsal.




Questions
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